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Mr. Urey: Today we shall discuss the peacetime uses of 
atomic energy. Where do we stand on atomic energy? 


Mr. Suits: The United States now has an atomic industry. 
It cost over two billion dollars; it has very substantial employ- 
ment; but it has no peacetime products, and the development of 
these peacetime uses is the principal interest which I have in 
this discussion. 


Mr. Zinn: It is an unusual industry, however. It has many 
thousands of people working in it, but it has only one customer— 
that is, the government. It had only one job during the war, and 
that was to prepare a weapon. Much unfinished business was un- 
covered during those war years. Now it seems that the proper 
thing to do is to turn to this unfinished business. 


Mr. Urey: We propose on this Rounp TABLE to discuss the 
implications of atomic energy for power, for our economy, and 
for medicine. We also propose to consider government policy in 

regard to support and ownership of atomic-energy projects. 

_ Weare not going to talk about international politics and the 
control of the atomic bomb. We have discussed that on previous 
-Rovunp Tastes and shall undoubtedly discuss it in the future. 
But today we wish to confine our attention to the positive things 
atomic energy can do for us in the foreseeable future. What is 
your opinion in regard to the possible use of atomic energy for 
"power? 
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Mr. Suits: We are going to have atomic power plants. Per- 
haps to make this discussion as definite as possible, I should say 
what an atomic power plant might look like. At the present time 
the electricity for this city is supplied by plants which generate 
electric power from conventional sources of heat. This power 
plant in Chicago consists of a source of heat which transfers its 
energies to a fluid, steam, which runs a turbine which, in turn, 
runs an electric generator. A future atomic power plant for 
electric generation is going to look very much like that except, 
instead of a conventional coal or oil-fired burner for the source 
of heat, it will have an atomic power pile. 


Mr. Zinn: It is just this atomic power pile which will be very 
much different from the ordinary coal-burning furnace. It might 
be well to have a brief statement on its general appearance and 
operation. It would be an assembly of uranium and other ma- 
terials, in which a neutron chain reaction can take place. This 
neutron chain reaction generates much energy in the form of 
heat, and it is this heat which must be carried off by the steam 
which you mentioned and which can then be used to generate 
the mechanical power. 


Mr. Suits: That is perfectly true, but I feel that there is a 
lot in the analogy between a conventional heating system and 
an atomic power pile. Let us consider, for example, a coal- 
fired stoker. This coal-fired stoker feeds fuel, coal, into a com- 
bustion chamber. The coal is burned; the ashes have to be re- 
moved; and undesirable products of combustion have to be 
taken off. In these basic elements, the atomic power pile is quite 
similar. Into this pile fuel is fed. It is true that the fuel is 
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uranium. Some of the “‘ashes’’ have to be taken out, and some 
undesirable products of the reaction also have to be got rid of. 


Mr. Zinn: In some ways, the neutron chain reaction will be 
very convenient and very useful in the sense that it is beautiful- 
ly controllable; it runs quietly; it does not emit any smoke. 

It is, however, true that the “ashes” of which you spoke in 
this case are fission products, and they are intensely radioactive. 
Removing them from the reactor calls for special facilities. As 
a matter of fact, one facility probably will have to be a chemical 
separation plant to separate the fission products chemically 
from the uranium. 

In addition to giving rise to energy and fission products, of 
course, the neutron chain reactor, the pile, generates much 
radiation. This radiation must be contained within the unit by a 
shield. This shield is a very special device, will be very thick, 
and will make the pile in appearance quite different from the 
conventional type of furnace. 


Mr. Suits: It is true that all these things somewhat compli- 
cate the atomic power pile so that it is not so simple a device as 
the coal-fired stoker. The important fact, however, is that it 
produces heat; and from this heat we can produce power and use 
this power for our peacetime economy. 


Mr. Urey: What temperatures can be secured in such a pile? 


Mr. Suits: The temperatures at which this pile will operate 
are potentially very high; presumably they might go up to the 
tremendous temperatures of atomic bombs. However, in the pile 
which will actually be used for power, temperatures will be 
limited by the materials of construction, very much as in con- 
ventional systems. For that reason the temperatures will not be 
very different from conventional and industrial practice. 


Mr. Zinn: There is, of course, another use of the energy from 
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the chain reaction other than converting it to electricity. Many 
of the industries in this country make use of energy directly in 
the form of heat for chemical processes for one thing or another 
in which it is not necessary to have electricity. I believe that this 
will be one of the large uses for atomic energy. 


Mr. Urey: I might say that we might also extend this use to 
that of the ordinary heating of our houses and homes. Of course, 
we cannot expect to have an atomic power generation unit in the 
basement of an apartment house; but the power may be trans- 
mitted by steam, through pipes laid under the streets. This is 
done already in large cities where the steam is produced from 
coal. In the future we might have a smokeless community power 
heating plant which would do exactly the same thing. 


Mr. Zinn: While we are talking about moving energy around, 
what can be said about mobile power? 


Mr. Suits: You are asking whether we are going to be able to 
put one of these power plants in a railroad locomotive, for ex- 
ample? 


Mr. Zrnn: I think that from the present position this is very 
unlikely. I mentioned earlier that the shield is very heavy. It 
needs a shape for which the locomotive is not convenient. 
Furthermore, we must remember that locked up in such a 
chain-reacting unit there is a tremendous amount of radioactiv- 
ity. It would not be very wise to put it on a unit which could be 
destroyed by a collision of some sort. 

It is another matter when we speak about ships. It is quite 
feasible and very likely that atomic power plants will be put on 
ocean-going ships. This will make these ships free to travel all 
over the world without refueling; and, of course, they, will be 
able to travel at very high speed. 


Mr. Urey: How necessary do you think that this is? 
[4] 


Mr. Zinn: It will turn out, I believe, to be a rather small use 
of atomic energy. The conventional type of ship propulsion is a 
very nice thing, and there does not seem to be any great necessity 
to apply atomic energy there. 


Mr. Suits: There is potentially a large field of application for 
atomic power in the metallurgical industries. As you know, at 
the present time, the ore is taken out of a mine in one place, and 
then it is transported to a source of fuel. Or, in other cases, 
perhaps the fuel is transported to the mine. This transportation 
of basic metallurgical materials and fuels must comprise a very 
large fraction of the transportation of this country. With an 
atomic plant, it would be quite feasible to build the power plant 
near the source of ore and use its power directly in the refining 
operation. That is feasible because the fuel required for an 
atomic energy plant does not weigh very much. A very small 
amount will do. 


Mr. Urey: For example, I think of the movement of alumi- 
num ores during recent years from South America to the center 
of the United States. Ores mined in South America must be 
transported to this country. Then the refining of the aluminum 
is carried on in St. Louis or in other places in the United States. 
In the future it might prove to be economical to put the power 
plant in South America and produce the aluminum there and 
ship the finished product. There are other examples of this kind. 
Perhaps it might be true in the case of copper. 


Mr. Zinn: That is an example which we find right in our own 
country. It is perhaps economically feasible now only to mine the 
very richest ore because it has to be transported as ore to a place 
where energy is available to carry on the reduction to the metal. 
It may be that, as our resources in this metal shrink, an atomic 
energy plant placed at the mine will make it possible to use 
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much lower-grade ore and, therefore, extend our resources very 
considerably. 


Mr. Urey: In addition to needing power for refining metals, 
it is often necessary to have very considerable amounts of power 
at mines in order to lift the ores out of the ground. In this case, 
it is necessary to move fuel to the mines. If the mines happen to 
be placed where there is no convenient source of fuel, this be- 
comes a very important item. 


Mr. Zinn: Of course, there are mineral resources all over the 
world so located that they are at present unavailable and not 
used just because there is not a power source near by to aid in 
the mining. 


Mr. Suits: I would like to go back to a point that you made 
earlier, Zinn. This atomic industry, which now exists, is a very 
peculiar one. It is peculiar because it was developed in wartime 
under conditions of a war emergency. 

Let us compare, for example, the automotive industry which 
was developed, of course, back in the early years of the present 
century at a time when we did not havea world war. The internal 
combustion engine experienced its early development, and its 
manufacture went ahead as a market developed. Finally, a tre- 
mendous peacetime business grew because of the uses of this 
product in the peacetime economy. Incidentally (perhaps I 
should not say “‘incidentally’’), in time of war this tremendous 
industry is a great bulwark in our defense. It is a very important 
means which we have in wartime of building the weapons of war. 

On the other hand, in atomic industry, just the reverse has 
been true. It has been built as a wartime emergency. There is 
not yet a single peacetime use. It seems to me that this is a great 
challenge. We should now turn our efforts to developing the 
peacetime uses of this industry; and, incidentally, so doing will 
help to pay the bill of running this tremendous plant. 
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Mr. Urey: I agree with what you say, Suits, and since you 
bring up the question of costs, it is well to think a little bit about 
the economies of atomic power. Recently, Dr. Thomas, of the 
Monsanto Chemical Company, presented to the United Nations 
Atomic Energy Commission some estimates in regard to the cost 
of atomic power.! 


t A report on a study of the costs of nuclear power, on the basis of information 
now available, was submitted to the United Nations Atomic Energy Commis- 
sion by United States Representative Bernard M. Baruch. The text of this re- 
port, as submitted, follows: 

FOREWORD 

“This is a nontechnical report on possible future uses of nuclear reactors for 
the production of power. The report is based on a study made under the super- 
vision of Dr. Charles A. Thomas, vice-president and technical director of the 
Monsanto Chemical Company, which operates the Clinton laboratories at Oak 
Ridge, Tenn. Dr. Thomas was assisted by a special scientific and engineering 
group. 

“Since nuclear power plants have not yet been built, the statements made are 
necessarily tentative and subject to revision as research and development 
progresses. However, it is our belief that the conclusions arrived at by Dr. 
Thomas and his group are the most authoritative it is possible to reach at this 


time. 
Ricuarp C. Totman 


Scientific Adviser 


“A study has been made on the costs of nuclear power, based on the informa- 
tion now available. The study was made by members of the Monsanto Clinton 
laboratories staff and the Monsanto Chemical Company engineering department 
under the direction of C. A. Thomas.* The purpose was to show whether or not 
the cost of nuclear power is in such a range as to encourage development by 
industry. This report is based on the conclusions of that study. 

“A number of types of nuclear power plants have been considered. For the 
present cost comparisons it was decided to consider a modified Hanford-type pile, 
since more design and operating information is available for this type than for 
any other kind. 

“The commercial pile which is being considered here would differ from the 
Hanford pile in two important aspects: 

“q) The operating temperature would be high enough to supply power. 

“%) All the plutonium formed would be recovered for later consumption in 
the pile. No attempt would be made to produce plutonium for use elsewhere. 


“A number of changes in design and operating technique would be necessary. 
An extensive research and development program would be required to solve the 
* The following members of the Clinton laboratories staff contributed to the study: M. C. 
Leverett, C. R. McCullough, L. W. Nordheim, W. I. Thompson, A. M. Weinberg, E. P. Wigner, 


and Gale Young. In addition, C. J. Colley and F. G. Gronemeyer of the Monsanto Chemical 
Company of St. Louis assisted in the preparation of the results of the study. 
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Mr. Zinn: Did he compare the cost with coal? 


Mr. Urey: He compared coal and atomic power in the eastern 
part of the United States. 


Mr. Suits: Of course, he had not seen one of these atomic 
power plants so there is a certain amount of guessing in this 
operation. 


problems which will arise. These problems appear difficult, but not insurmount- 
able. The complete nuclear power plant would include not only the pile itself but 
all of the auxiliary equipment and installations needed to operate a continuous 
thermal power plant. 

“While no such plant has ever been built or even designed, it is felt probable 
that a large stationary nuclear power plant could be built. Based on prices now 
current, a plant designed along the lines indicated and producing 75,000 kilo- 
watts could be built in a normal locality in the eastern United States for ap- 
proximately $25,000,000. On the assumption that the plant would operate at 
100 per cent of capacity and that interest charges on the investment would be 
3 per cent, the operating cost of the plant would be approximately 0.8 cent per 
kilowatt hour. 

“This is to be compared with a coal power plant which would cost $10,- 
000,000 under the same conditions. The operating cost depends on the price of 
coal. The price of bituminous coal of 13,500 BTU is about $3.50 per ton at the 
mine and about $7 per ton delivered to the furnace of a power plant in the eastern 
United States. The operating cost of such a power plant would be approximately 
0.65 cent per kilowatt hour, again on the assumption that the plant would oper- 
ate at 100 per cent of capacity and that the interest charges on the investment 
would be 3 per cent. Equality of operating costs between coal power plants and 
nuclear power plants would be reached if the coal cost $10 per ton. It must be 
realized that lower costs of nuclear power plants can best be achieved by con- 
tinued research and development. 

“T. It should be emphasized that these costs imply the successful solution of a 
number of difficult technological problems. 

“2. In the case of nuclear power, the operating cost is greatly affected by the 
large investment, which is reflected in the interest, depreciation and maintenance 
charges. The labor and supervision charges for the nuclear plant are expected to 
be greater than for the coal plant, until such time as the production of electrical 
power from nuclear energy has been further developed. It seems reasonable to 
expect that the future development of nuclear power will result in the standard- 
ization of design and construction and a material reduction in the investment and 
operating cost. 

“3. The cost of power from coal is primarily determined by the price of coal, 
which constitutes about 55 per cent of the total operating cost. The prices of 
coal and fuel oil have increased greatly since before the war and show signs of 
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Mr. Urey: There is an enormous amount of guessing. It is, in 
fact, an estimate and nothing more. 
His figures, nevertheless, indicate that it would cost twenty- 


increasing further in the future. The coal plant figures are based on high quality 
coal as delivered to plants in the eastern part of the United States during the 
second half of 1946. It would appear that the cost of nuclear power may de- 
crease and the cost of coal power may increase as time goes by and that the de- 
velopment of nuclear power may prove to be attractive to those industries which 
are capable of undertaking the development. 

“4. Nuclear power plants would make feasible a greater decentralization of 
industry, a desirable factor in the world economy. Only a trivial amount of fuel 
need be brought in, and the need for a large cooling water supply might be 
obviated by the development of gas turbines. 

“s. Nuclear power plants in contradistinction to hydroelectric power plants 
have the advantage of being able to supply process and heating steam directly in 
addition to power. Because nuclear plants lend themselves to decentralization, 
more economical industrial combinations should develop. 

“6, Research has already shown possibilities for use of radioactive isotopes 
in analytical work and medical treatment. These isotopes would be valuable by- 
products from the production of power, although they would probably have little 
effect on the economics of power generation. 

““7, The nuclear power plant might aid in the industrial development of iso- 
lated parts of the world where the cost of oil, gas or coal is prohibitive and where 
a suitable supply of water is unavailable, because the nuclear power plant, if 
combined with the modern gas turbine, would make unnecessary a supply of any 
such fuels or cooling water. 

“8. The nuclear power plant, in connection with the modern gas turbine, 
might be desirable as operating or stand-by plants to existing large utilities. 

“9. Itis the belief of many of the scientists and engineers connected with this 
work that a comparatively small standardized nuclear power plant will be de- 
veloped. If this reasonable prediction comes to pass, such power plants can be 
placed at strategic points on all established utility company systems. They would 
greatly reduce power transmission costs and insure partial operation of the sys- 
tem even if the standard super-power station of the system were inoperative. 
Such a development would of course complicate any inspection system. 

“to. These considerations will affect the ultimate place of nuclear power in 
industry. The immediate progress will probably be in the direction where bene- 
fits can be achieved with present knowledge. More detailed estimates made by 
individual industries would be necessary to push this point further. 

“11. On the basis of this study and other similar studies which have been 
made recently, it seems probable that nuclear power will find favorable indus- 
trial application if obstacles are not placed in the path of its development. 

“72. It is not altogether a case of nuclear power versus coal, gas, oil or water 
power, because the nuclear power plant has advantages and fields of application 
not open to other types of power producing plants” (New York Times, Septem- 


ber 8, 1946). 
[9] 


five million dollars to build a seventy-five-thousand-kilowatt 
plant. The cost of the power would be about eight-tenths of a cent 
per kilowatt-hour, as compared with coal, where the plant would 
cost ten million dollars, and the cost of the power would be six- 
tenths of a cent. 


Mr. Suits: In other words, the costs would not be greatly 
different from a conventional power plant? 


Mr. Urey: They would not be greatly different. Further, one 
can expect that, since in the future we will learn much more than 
we know at the present time, it is most likely that the costs of 
the atomic power plant will go down gradually and continuously 
to something of the order and magnitude of coal. 

But even if the cost were precisely the same, there may be an 
advantage in using atomic power plants. For instance, it may be 
far more pleasant for people to work in atomic-energy plants 
than to mine coal. Again, we could save our coal, which is an im- 
portant chemical resource, for the future. 


Mr. Zinn: You have touched there upon an exceedingly im- 
portant point. Coal is a chemical which has many uses. Uranium 
is probably abundant enough so that the total energy available 
through using uranium is not far different from the total energy 
available from coal. Uranium has, at the present time, no other 
real uses than in an atomic-energy plant. So that it would be 
wise, perhaps, to substitute uranium for coal in many instances. 


Mr. Urey: Of course, we are talking about things far ahead. 
But people are made that way. We do think about things far 
ahead. It is five hundred years or so before our coal will disap- 
pear, but we should conserve it long before that time. 


Mr. Suits: In these figures which you mentioned, Urey, you 
quoted the costs of an atomic power plant. I do not think that 
we should lose sight of an important factor. Before we build this 
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first atomic power plant, there is a tremendous research and de- 
velopment bill which has to be paid. This is a big item; it is 
probably very, very much larger than the cost of actual con- 
struction of the power plant. This huge development cost is the 
reason why the government must, at this early stage of this in- 
dustry, support the development cost. There is no industry in 
the country which could possibly bear the burden of carrying 
this development forward itself. 


Mr. Zinn: How about other countries? Do you believe that 
other countries will be able to support the cost of this develop- 
ment? 


Mr. Suits: There are probably many countries in the world 
which could carry forward the costs of a development of this 
kind. 

I do not, in fact, believe that cost will bea principal difficulty. 
_ The practical difficulty is more likely to be that of technical man- 
_ power. Is there, in many places in the world, the tremendous 
_ technical manpower which is required to carry this job forward? 
_ There is such manpower in some areas—certainly in England; 
and certainly in Canada; perhaps in Sweden; possibly in Switz- 
erland. Those countries have a high degree of skill and personnel 
and possibly can carry a development of this kind forward. 
For all I know, they may be engaged in doing so at present. 


Mr. Zinn: I would support the view that even in this country 
_ the bottleneck is not money but is rather technical manpower. 


Mr. Urey: In that connection, may I just say a word about 
_ the secrecy? Secrecy, as we all will admit, is something which we 
_ cannot expect to get rid of so long as the world is in the danger- 
_ ous situation which it is at the present time. But we should also 
_ recognize that one of the ways to exclude people from taking 
part in this enormous development is by the application of too 
_ rigid security measures. 
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A question is often raised as to how complex this subject really 
is. Is it to be put in a class with Einstein’s relativity, which, 
many people seem to think, only twelve people in the world 
understand? Or is it something which we are likely to find many 
people understanding? 


Mr. Zinn: I believe that the fundamentals of atomic-energy 
generation are in the same class as many things which are taught 
to high-school students and college freshmen at the present time. 
For instance, we expect a college freshman to understand some- 
thing about ordinary chemical reactions. I believe that the 
nuclear reaction is a simpler one and easier to understand, and I 
am sure that our next generation of college students will come 
out of college with a very thorough understanding of the funda- 
mentals of nuclear energy. 


Mg. Urey: In fact, they are coming out right now, are they 
not? 


Mr. Zinn: I believe so. 


Mr. Suits: That is a very important point, because it is the 
assurance that we are going to get the technical manpower re- 
quired to do this job. It is not different from the problem of 
training which we now have in the colleges and universities in 
the country. 


Mr. Urey: I should like to shift to another subject. The 
atomic bomb, as we all know, is an exceedingly deadly weapon, 
but it has a very important contribution to make to life. We are 
all interested in this phenomenon which we call living things. 
I might just say that life is a thing which is very interesting to 
chemists, because it is essentially a chemical process which is 
going on continuously. Inside the living organisms there are 
thousands and thousands of chemicals reactions taking place— 
some of which we can guess at and a great host of which we know 
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very little about. It is the whole complex of these changes which 
are taking place—by which our food is converted to our muscles, 
the fat deposed, and sugars assimilated in our body—which con- 
stitute the phenomenon of life. 


Mr. Zinn: You are referring, of course, to the use of so-called 
radioactive tracers in studying chemical and biological processes, 
are you not? 


Mr. Urey: Exactly! There is an enormous positive benefit to 
be secured from atomic energy in this direction. It is, I believe, 
the most immediate thing which will happen. 


Mr. Zinn: Just what do we mean by a “tracer”? 


Mr. Urey: I will give you a well-known example—that of 
radioactive iodine. Radioactive iodine differs from ordinary io- 
dine in that it gives out high-speed electrons which enable us to 
detect it. If we give an animal iodine in its food, we can soon de- 
tect that iodine in the neck in the thyroid gland, which is a 
very important organ for changing iodine into desirable com- 
pounds for the use of the living organism —ourselves, for ex- 
ample. 


Mr. Suits: In other words, this radioactive iodine is a kind of 
iodine which acts like the type with which we are familiar but has 
some of the properties of radium. It gives off radiation; there- 
fore, we can detect it when it is in the human body. 


Mr. Urey: That is exactly the situation! And there are many 
other things now which can be done. One of the most important 
ones which has been discovered recently in connection with our 
atomic-energy work—or rather I should say, which can be pro- 
duced in large quantities because of our atomic-energy work—is 

radioactive carbon. 
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Mr. Zinn: This is the radioactive carbon which is produced 
in a chain-reacting pile? 


Mr. Urey: It is produced in a chain-reacting pile whenever it 
operates; and it can always be produced so we can always expect 
very large quantities of this radioactive material in the future. 

We will learn, by this method, how starch changes to fat, or 
how proteins are converted to sugar. These things occur. We see 
evidence of it, for example, in a starving man, when his muscles 
wither away. He burns up his protein—ordinary meats—and 
uses it to maintain himself. 

Such processes of the conversion of one chemical compound 
into another is a sort of thing which can be investigated right in 
the living organism by means of these radioactive tracers. 


Mr. Zinn: For instance, in connection with deposition of fat, 
or something similar, you are saying that a certain amount of 
radioactive carbon might be put in. What might you expect to 
observe? 


Mr. Urey: We would observe how the fats move from one 
part of the body to the other. During the past years we have 
learned that the fatty deposits of the mammal, of the bodies of 
men and similar animals, are not inert as we had supposed. The 
quantity of fat seems to remain the same, day after day, but, asa 
matter of fact, we know that that fat is moving into the body 
into the fat deposit and out again every day—in and out. This 
is something which was unknown before radioactive tracers 
were discovered. 


Mr. Suits: You mean that, from the standpoint of our body 
tissues, we really get a “new deal” every few weeks or few 
months? 


Mr. Urey: Every few months practically the entire animal 
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body, the main body, is replaced by new chemical compounds. 
There are exceptions, The covering of the brain, for example, 
seems to be laid down once, as we grow, and remains that way 
for very long periods of time. But most of the materials of the 
body are replaced in the course of a few months. 


Mr. Zinn: Despite this movement of the tissue of the body, 
which you have discovered with the radioactive tracers, the ap- 
pearance of a man or animal remains the same. It is exceedingly 
interesting and very odd. 


Mr. Urey: And his memory remains the same. 


Mr. Surrs: I suppose that it is like repairing a brick building. 
One brick is taken out which happens to need replacement, and 
another one is put back in the same spot. But, as that progresses, 
the building still keeps its same shape. 


Mr. Urey: The body keeps its shape. 


Mr. Suits: But, in the course of time, all the bricks may be 
replaced. 


Mr. Urey: Probably when really dangerous things occur, we 
destroy too large a fraction of the building at one time. 


Mr. Suits: I know that, among scientific people, opinion 
seems to be divided as to whether these biological applications 
of atomic energy or the applications to power are the more im- 
portant. My personal hope is that the power applications will be 
the more important because they interest me more. But I would 
not be at all sure that that will be the case. It certainly seems 
likely that these biological applications will really have a tre- 
mendous influence on our living and our civilization in the future. 


Mr. Urey: I feel surest, with regard to anything that there 
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is in the field of atomic energy, that these tracers will give us 
positive benefits. 


Mr. Zinn: I would agree that the contribution of atomic 
energy to fundamental research in physics and chemistry and 
biology will perhaps have more effect on the everyday life of the 
people than the generation of atomic power. For instance, I 
know that the biologists feel that the tracer technique alone will 
give them a new stimulus quite comparable to the stimulus given 
to their field by the invention of the microscope. 


Mr. Urey: There is the problem of the government support 
for work of this kind. I think, as you have just said, Suits, that 
it is inevitable that the government must support this research 
because of the enormous development costs which are necessary. 
I wonder, Zinn, if you have any remarks in regard to that. You 
are in a government laboratory; you ought to have something to 
say on that. 


Mr. Zinn: Work in this field at the present time is subject to 
legislation in this country and many others. It would appear that 
under these conditions the government is the only agency which 
can support this work, since it is the government which must 
control the work. 


Mr. Suits: I think that that is right. Of course, the thing 
which we are all going to be interested in is developing the peace- 
time uses, because at the present time we are expending the 
development costs, and there is no atomic industry against 
which they can be applied. They come out of taxes. As we de- 
velop the peacetime uses of atomic energy, there will be forth- 
coming the support which will carry along the cost of the de- 
velopment. 


Mr. Zinn: In that connection, what is your viewpoint on 
patent policy? 
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Mk. Suits: Patent policy is quite clear. Atomic energy and the 
atomic industry is something of tremendous public interest. No 
one industry or no one company can hope or desire to control it. 
Therefore, patent policy must be a public patent policy. No com- 
panies expect to have patents in this field which will give them, 
in any sense, control of atomic energy. Of course, I do not have 
to mention to you gentlemen that under the Atomic Energy 
Act of 1946, which was passed some time ago, it is provided that 
the government essentially will own all the important things in 


this field. 


Mr. Zinn: I would say, as an individual worker in this field, 
it is a very, very comfortable feeling to know that the patents 
will be government-owned. 


Mr. Urey: I might say that it is necessary for us to use 
technical manpower from wherever it can be secured—industry, 
universities, government laboratories. This is an important part 
of the government control. 

Atomic energy will not raise the American standard of living 
a great deal at the present time; but, nevertheless, it will grow 
into a very important industry in the future. 

It may first be most important in supplying power in loca- 
tions where conventional fuels do not exist, as, for example, in 
metal industries such as aluminum and copper. Even though 
atomic energy may not be cheaper than coal, it may be prefer- 
able to coal because of saving in human discomfort, as, for ex- 
ample, in mining coal. Mobile power plants on land are probably 
not possible or necessary on ships. 

In radioactive tracers, atomic power plants furnish us sci- 
entific tools of particularly great importance for the study of liv- 
ing processes. This is surely now a very positive benefit from 
atomic energy, and it will become more important in the future. 
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All in all, we all agree that there are great potentialities for 
the future and that an active program of development is im- 
perative. 
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What Do You Think? 


. What are the incentives to development of a peacetime atomic-ener- 
gy industry? What are the practical uses to which atomic power can 
be applied, according to the speakers? Are we on the edge of an “‘in- 
dustrial revolution”? Will atomic energy replace the present sources 
of power? What are the possibilities for getting power from atomic 
energy? 


. What has been the history of the development of other great indus- 
tries? How does it compare with atomic energy? Will atomic energy 
mean the dispersal of industry? How will it affect the metallurgical 
industry? Will it reduce human toil? What is an atomic power pile? 
How is it used? Can atomic energy be used in the home? In mobile 
units? 


. What can be said about the cost of atomic energy and the diffusion 
of its use in other countries? What are the comparative economic 
costs? Why are the development costs so high? Is its technical cost 
too high? Should the government pay the developmental costs? 


. What is the importance of atomic energy for medicine and biology? 
What are “tracer” substances? Why are they so important? How 
are they used? 


. Who do you think should own atomic energy? Should it be a public 
service? Must it be developed under government subsidization? Why 
is there a lack of technical manpower? What program would you 
favor for training skilled workers? 


. What should be the patent policy on atomic energy? Should the 
government control these? What does the Atomic Energy Act say 
about ownership? How can atomic energy be best devoted to the 
public interest? 
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